The single-segment great saphenous vein continues to be a conduit of choice for lower extremity arterial bypass. In patients without an adequate continuous segment of great saphenous vein, a spliced vein graft may be used as an alternative. Creating a spliced vein conduit can be technically challenging and time consuming. We present a technique of creating a spliced vein conduit by using a microvascular anastomotic coupler. (J Vasc Surg 2017;65:1845-7.) The single-segment great saphenous vein (GSV) is the ideal conduit for infrainguinal bypass. Up to 45% of patients with critical limb ischemia requiring revascularization do not have an adequate continuous segment of GSV to construct a bypass needed for limb salvage. Alternative conduits include prosthetic grafts, cryopreserved GSV, composite prosthetic-autologous conduits, and spliced arm/leg veins. Prosthetic conduits have an increased risk of infection and relatively poor long-term patency when used in the infrageniculate position. Cryopreserved vein conduit is resistant to infection but also has limited patency rates of 53% at 1 year and 22% at 3 years.
The single-segment great saphenous vein (GSV) is the ideal conduit for infrainguinal bypass. Up to 45% of patients with critical limb ischemia requiring revascularization do not have an adequate continuous segment of GSV to construct a bypass needed for limb salvage. 1 Alternative conduits include prosthetic grafts, cryopreserved GSV, composite prosthetic-autologous conduits, and spliced arm/leg veins. Prosthetic conduits have an increased risk of infection and relatively poor long-term patency when used in the infrageniculate position. Cryopreserved vein conduit is resistant to infection but also has limited patency rates of 53% at 1 year and 22% at 3 years. 2 Similarly, composite prosthetic-autologous conduits have not been shown to have superior patency compared with prosthetic bypasses. 3 A spliced vein conduit using alternative vein sources, such as arm vein or small saphenous vein, is a viable solution for infrainguinal revascularization in this patient population, with 5-year 44% primary patency and 63% assisted primary patency. 4 The hand-sewn anastomosis, which is the most commonly used technique for constructing a spliced vein conduit, can be technically challenging and time consuming. The quality of the anastomosis may have significant variability, depending on the skill of the surgeon, quality of the vein segments, and available instruments. Anastomotic devices could create a standardized approach and improve the quality of the anastomosis by creating intimal opposition without any intraluminal foreign body. 5, 6 We present a technique using a microvascular anastomotic coupler to create a spliced vein conduit for lower extremity bypass.
TECHNICAL DESCRIPTION
The Microvascular Anastomotic Coupler System (Synovis Micro Companies Alliance, Birmingham, Ala) includes a reusable anastomotic instrument, forceps, vesselmeasuring gauge, and implantable couplers. The coupler consists of two high-density polyethylene rings and stainless steel pins. Various coupler sizes are available, ranging from 1 mm to 4 mm, and are indicated for use in vessels with diameters of 0.8 mm to 4.3 mm. Two segments (or more, as necessary) of vein are harvested in a standard fashion. The vessel-measuring gauge is then used to estimate the diameter of each vessel (Fig 1) . The appropriately sized coupler is selected and loaded onto the anastomotic device. If there is a size discrepancy between the two segments of vein, the smaller coupler should be used. The ends of the veins are pulled through the coupler rings, and the fullthickness vessel wall is everted and impaled onto the pins (Fig 2) . The rings are brought together by turning the knob of the anastomotic instrument.
Before the joined rings are ejected, the jaws of the coupler should be gently squeezed to ensure tight approximation. By turning the knob of the anastomotic instrument clockwise further, the joined rings are ejected, and an end-to-end anastomosis is created (Fig 3) . The anastomosis is visually inspected and tested by flushing saline through the composite graft. The spliced vein conduit is then used to construct a lower extremity bypass. A completion angiogram is not absolutely necessary at the end of the procedure but could be performed to assess the patency of the conduit according to the surgeon's standard practice. Additional material for this article may be found online at www.jvascsurg.org.
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Copyright The presence of the coupler does not interfere with a postoperative duplex surveillance of the graft. The coupler can be identified on B-mode images by the hyperechoic structure in the vessel wall and the acoustic shadowing in the surrounding tissues.
The implantable coupler rings keep the anastomosis together and are positioned extraluminally, as seen in Fig 3. These rings are radiopaque and may create an appearance of a filing defect on an angiogram that may be interpreted as stenosis, as seen in our Video (online only). The patency of the anastomosis may further be evaluated by performing angiograms in different projections or by using intraoperative or postoperative duplex imaging. In our patient, postoperative duplex showed normal flow velocities at the coupled anastomosis without any signs of stenosis.
DISCUSSION
The concept of the venous coupler was first described by Nakayama et al 7 
in 1962. The Synovis Microvascular
Anastomotic Coupler System used in our patients was first described by Berggren and Ostrup in 1987. 5 Since then, it has been widely used in plastic and reconstructive surgery. However, there are no prior reports of this device being used in vascular surgical procedures.
The coupler allows the creation of a high-quality anastomosis with intima-to-intima contact without any intraluminal foreign body, such as suture material, which should reduce the risk thrombosis. Wain A systematic review by Ardehali et al 5 described the outcomes of venous coupler devices based on 13 recently published studies. A total of 2976 coupled venous anastomoses were performed with a 98.5% average patency rate and a thrombosis rate of 0% to 3%. 5 These results demonstrate that the rate of thrombosis with the coupler device is more consistent compared with a hand-sewn venous anastomosis, which varies from 3% in breast surgery reconstruction and up to 10% in lower limb trauma reconstruction. 5 This may reflect the fact that creating a venous anastomosis using the device is less operator-dependent than traditional hand-sewn techniques. Coupled anastomoses can be performed expeditiously, with an overall average time reported in the literature of 5 minutes (range, 3-10 minutes). 5 In the study by O'Connor et al, 8 the mean time for sutured anastomosis was 20.7 minutes vs 9.3 minutes for the coupler (P ¼ .001).
Another possible benefit of the coupler is the ability to manage vessel size mismatch better than with traditional suturing techniques. Sullivan et al 9 successfully
performed 27 significantly discrepant venous anastomoses using the microvascular coupler and still achieved Fig 1. The caliber of the vein is determined using a measuring gauge.
Fig 2.
The edges of the vessels are everted over the pins. 100% patency. The typical vessel discrepancy was 2 to 3 mm, with a greatest differential of 5 mm. All of these anastomoses were completed in 3 to 5 minutes. 9 These advantages of the venous coupler device have been described in plastic surgery literature based entirely on retrospective studies. No data are available in the literature regarding the incidence of intimal hyperplasia in coupled anastomoses. One potential disadvantage is the cost of the device. The instruments included in the coupler system are reusable, but the implantable couplers list for $600 each. Head Another potential disadvantage is the limited size range of available devices. In some situations, a GSV might be 5 to 6 mm in diameter, which may be too large for the largest currently available coupler (4 mm).
Although there is no prior description of this device being used in vascular surgery, we believe that there is a role for it in our field. In our opinion, the coupler can be used routinely to create composite anastomoses with the exception of cases where the vein diameter is >4.3 mm. This device may be especially useful in managing size discrepancy between two vein segments. In our practice, this technique was used successfully in three consecutive patients requiring lower extremity bypass with composite spliced vein. A graft occlusion occurred at 3 months in one patient, who had a history of Buerger disease and multiple prior failed revascularizations. The bypasses in the other two patients were patent at 24 months of follow-up.
